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Abstract 
In recent years, the governments of many big cities in China have showed considerable interest in the TDM measures. 
However, the attitudes of key stakeholder groups with respect to the TDM measures, such as the public, academic community 
and government policymaker, are different. This has brought a large obstacle to the promotion and implementation of the 
TDM measures. This paper provides a survey undertaken in Nanjing concerning the attitudes to three TDM measures 
including congestion pricing, parking charges and public transport improvements. And some key issues with regard to the 
comparative analyses of public and academic attitudes were conducted, such as opinions of congestion and traffic related 
pollution in Nanjing, perceived effectiveness and acceptance of single and combined TDM measures and so on. The results of 
this research are aimed at providing a reliable reference for the implementation of TDM measures. 
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1. Introduction 
In recent years, due to significant economic growth in China, many big cities, such as, Nanjing, Beijing and 
Shanghai, are experiencing urgent problems associated with the increasing worldwide trend in vehicle-use, in 
particular that of private cars. The high traffic flow of cars on certain sections of our urban road network has 
caused many serious consequences: congestion, noise pollution, energy consumption and emissions, traffic 
accidents and so on.  
To solve the problems derived from the increasing car use, some measures that aim to improve travel supply 
are adopted, but with little success. As a result, the travel demand management (TDM) measures that focus on 
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controlling or reducing demand for private car use are put forward to change the current state. The TDM 
measures generally include: public transport improvements; parking charges; congestion pricing; bicycle/ 
pedestrian facility improvements; zone-access control; the combination of the first and second measure; and the 
combination of the second and third measure (Kitamura and Fujii, 1998).  
 
Some of these measures which have been successfully implemented in some countries such as, England and 
Singapore, have achieved remarkable results (Menon, 2002, and Santos, 2008). Therefore, in recent years, the 
governments of some big cities all over the world have generated considerable interest in the TDM measures. 
However, the attitudes of key stakeholder groups including the public, government policymaker, and academic 
community and traffic management departments with respect to the TDM measures are different. The support 
from each group, especially for the public, is very critical for the success of TDM measures. And the disunity of 
attitudes may inevitably lead to the increase of the complexity and difficulty concerning policy formulation and 
implementation. 
 
    The issue of attitudes to the TDM measures has been a topic of interest for researchers for some years. Fujii 
and Kitamura (2003) offered an experimental analysis of attitude change due to a temporary structural change, 
such as offering auto drivers a temporary free bus ticket. Parkany et al. (2004) indicated that attitudes are very 
important in travel choice, and attitude studies are becoming more prevalent in the study of transportation 
behaviour. Loukopoulos et al. (2005) used data from an internet survey to draw a conclusion that respondents 
combining these beliefs with evaluations, a statistically significant proportion of variance was accounted for in 
attitudes to the TDM measures. Winslott-Hiselius et al. (2009) proposed that the public attitude may change 
because personal experience gave a new understanding of the implications of the charges for the personal well-
being, and implied that trials, generally, may be a more useful tool than information in the process of 
implementing difficult  policy measures, such as congestion charges. Schade and Schlag (2002) developed a 
heuristic acceptability model for identifying different determinants of the acceptability of road pricing strategies 
and the reasons for public refusal to accept transport pricing measures and policies. Schuitema and Steg (2008) 
systematically examined the impact of revenue allocation on the acceptability of transport pricing by using 
between-subjects and within-subjects designs. Gatersleben and Uzzell (2003) compared the views of elected 
members and officers with those of residents and organisations in relation to the local transport situation and the 
use of car travel reduction measures, and found that the views of elected members and officers reflect those of 
residents rather well, whereas the views of local organizations were different. JOU et al. (2007) conducted a 
computer-aided survey haracteristics, travel 
characteristics, attitudes on different schemes, and attitudes on incentive alternatives on different road pricing 
schemes. Eriksson et al. (2006) concluded that problem awareness and personal norm, in combination with 
evaluations of specific TDM measures, are underlying the acceptability of TDM measures. Moral considerations 
and perceived fairness were important for the acceptability of increased tax on fuel, while freedom aspects and 
problem awareness were of importance for the acceptability of improved public transport. Eriksson et al. (2008) 
examined the acceptability of single and combined transport policy measures, and draw a conclusion that while 
the pull measures were perceived to be effective, fair, and acceptable, the push measure and the packages were 
perceived to be rather ineffective, unfair, and unacceptable. Ison (2000) analyzed the attitudes of local authority 
councillors, officials and the academic community with respect to urban road pricing, through the use of a 
national survey in the UK. Overall, the review revealed that most of the past work focused on the attitude of 
either public or government policymaker, less on the attitude of the opinion former such as transport academics. 
Much has been written in terms of congestion pricing, but much less in terms of other TDM measures, e.g., 
parking charges, zone-access control and public transport improvements.  
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In that context, this paper provides a survey undertaken in Nanjing to conduct the comparative analyses of 
public and academic community on the following three key issues: 
 Opinions of traffic congestion and traffic related pollution in Nanjing; 
 Perceived effectiveness and acceptance of single TDM measures; 
 Perceived effectiveness and acceptance of combined TDM measures. 
The survey was aimed at the attitudes to three TDM measures, which were defined as follows: 
 Congestion pricing: charging car users for traveling into urban congested areas(usually city center) during 
peak hours to control congestion; 
 Parking charges: achieving temporal and spatial differentiation of parking charges, for example, 
Charging a higher fee for parking in the city center during peak hours to reduce the parking demand of city 
center,  and charging a lower fee or free for parking in remote areas to guide traveling, ultimately to alleviate 
traffic congestion;   
 Public transport improvements: improving public transport infrastructure and service level, and 
reducing the travel cost for transit users, in order to increase the attractiveness of public transport. 
2. Method 
2.1. Procedure and participants 
   With the rapid development of economy and urbanization in China, urban population size is expanding 
remarkably, and urban car ownership is growing rapidly, which directly cause the increasing pollution and traffic 
congestion. Nanjing is the second largest city in Eastern China, whose population and car ownership reached 8.1 
million and 997,100 until 2011, respectively. And the travel situations of Nanjing can be regarded as typical 
representation of Chinese characteristics. Therefore, we chose Nanjing as the survey location in this paper, and 
divided the investigator into two groups: the first group was responsible for the surveys of public attitudes; the 
second group was responsible for the surveys of academic attitudes.  
 
The first group selected Xinjiekou area as the survey site for public attitudes to TDM measures, as it is the 
most prosperous and congested area in Nanjing. A randomly selected sample of 230 respondents, 20 75 years 
of age, was conducted to finish a questionnaire by a face-to-face interview. Meanwhile, the second group 
contacted a targeted sample of 60 randomly selected academics in transportation-related disciplines (e.g. 
professors, researchers, Ph.D. and experts contributed to Transport Journals) at Southeast University by e-mail or 
telephone. After removing incomplete or irrational responses, a total number of 243 useful samples were 
obtained, including 205 from the first group and 38 from the second group. 
2.2. Measures 
     In this paper, a set of questionnaire, which was designed for effective data collection, can be divided into three 
main parts.  
 
The first part focused on the general view on the current traffic conditions and single TDM measures in 
Nanjing. The opinion of current traffic conditions was assessed by two items: The traffic congestion in Nanjing 
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is one of the main reasons and The traffic related pollution (including air and noise)
in Nanjing is a threat to the environment and human health . The respondents evaluated the items on a five point 
scale to what extent they agreed with the statements (1 = strongly disagree, 2 = mildly disagree, 3 = unsure, 4 =
mildly agree, 5 = strongly agree). And then, after a brief description of each single TDM measure, the opinion of 
each measure was measured by three questions: Do you think congestion pricing (parking charges, public 
transport improvements) would be effective in reducing the traffic congestion? , Do you think congestion 
pricing (parking charges, public transport improvements) would be effective in reducing the traffic related 
pollution? and
improvements) would be for the city of Nanjing? . The respondents measured the questions on a five point scale
(1 = will not work at all/ totally unacceptable, 2 = will have little effect/ fairly unacceptable, 3 = unsure, 4 =will
have some effect/ fairly acceptable, 5 = will work very effectively/ totally acceptable). 
The second part presented an SP exercise for three hypothetical scenarios, which were designed to measure 
acceptability and perceived effectiveness of combined TDM measures. Scenario 1: charging motorists congestion
fee of 5 yuan during peak hours in city center and using the revenues to improve the public transport resulting in
a decrease of the ticket price with 25% and an increase of trip frequency with 10%. Scenario 2: increasing
parking charges with 2 yuan/hr in city center, and using the revenues to improve the public transport resulting in
a decrease of the ticket price with 25% and an increase of trip frequency with 10%. Scenario 3: charging
motorists congestion fee of 5 yuan during peak hours and increasing parking charges with 2 yuan/hr in city
center. After description of each scenario was given to respondents, two questions were asked to measure
opinions about acceptability and perceived effectiveness at influencing travel behaviour: In your opinion, how 
acceptable would this strategy be for Nanjing city? and In your opinion, how effective will this strategy be in
reducing the amount of traffic in the city center of Nanjing?
Finally, in order to prevent the fatigue of the respondents, some questions concerning background 
characteristics were placed on the last part. This part contained the investigation about gender, age, annual
household income and number of cars in household.
3. Findings
3.1. Perception of current traffic conditions
In this section, the results, which are shown in Fig.1, are presented from questions asking about the current 
traffic conditions in Nanjing. or the two items about 
seriousness of traffic congestion and traffic related pollution (82.5% for congestion and 80.3% for pollution),
with minorities responding dis
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(a) Congestion                                     (b) Pollution
Fig.1. Perceptions of pollution and congestion by two groups of respondents: (a) congestion; (b) pollution
As revealed, the perceptions of the traffic conditions were different between two groups of respondents. The
public group felt traffic related pollution (78.5%) as more serious than traffic congestion 77.6% . In contrast,
the academic group felt traffic congestion (89.5%) as more serious than traffic related pollution (71.1%). And it 
was found that the perception of traffic congestion had a high correlation with traffic related pollution 0.993 in 
the first group and 0.930 in the second group, respectively . This result suggested that when respondents agreed 
with the seriousness of one problem, they would also agree with the other one.
3.2. Attitude to single TDM measures
In this section, the results are presented from questions asking about the perceived effectiveness and 
acceptance of each TDM measure.
Responses for the first two questions were made for assessment of effectiveness in reducing congestion and 
pollution, which are shown in Fig.2. It was shown that, from all respondents, the level of perceived effectiveness
of each TDM measure was relatively low(< 30%), and 
least effective measure was perceived as the most effective one. The percentages of the 
public group who considered congestion pricing, parking charges and public transport improvements either will
have some effect or will work very effectively in alleviating congestion and pollution are 28.8%/26.3%, 
24.9%/23.4% and 22.9% / 20.5%, respectively. The corresponding percentages in the academic group are 
28.9%/26.3%, 26.3%/23.7% and 23.7%/21.1%, respectively. This indicates that the level of perceived
effectiveness of each TDM measure tends to be higher in the academic group than in the public group.
Public               Academic
(a) Reducing congestion
Public Academic
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(b) Reducing pollution
Fig.2. Perceived effectiveness of TDM measures: (a) reducing congestion; (b) reducing pollution
Responses for the last question were made for assessment of respondent s level of acceptance, which are 
shown in Fig.3. In terms of acceptance, the opinion was different with the one for effectiveness. It was shown 
that, from all respondents, most acceptable measure and 
was perceived as the least acceptable one. More than 90% of respondents viewed 
as a totally acceptable measure. It may be because this measure will reduce travel cost 
and is free for everyone. And was considered more acceptable than . It may
be because is to improve the existing measure, and respondents will be more familiar with it 
than . Besides, the percentages of the public group who considered congestion pricing, 
parking charges and public transport improvements either fairly acceptable or totally acceptable are 10.7%,
13.2% and 91.2% respectively. The corresponding percentages in the academic group are 13.2%, 15.8% and 
92.1%. This suggests that that the level of acceptance of each TDM measure tends to be also higher in the
academic group than in the public group. It may be because the academic group was more familiar than the
public group with TDM measure.
(a) Public (b) Academic
Fig.3. Acceptance of TDM measures: (a) public; (b) academic
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Moreover, separate analyses of the two groups of effectiveness and acceptance data revealed no statistically
significant differences, at the 95% confidence level, in the distribution of responses with each sample segmented 
on the basis of gender, age and annual household income. However, the analysis revealed significant differences 
with the samples disaggregated into groups defined by the number of cars in household for respondents. As
showed in Fig.4 and Fig.5, among car users there are lower proportions of those who perceived TDM measure as
effective, than among non-car users. And the results of the perceptions of acceptance are quite similar to the
results of effectiveness (Fig.6). This may be because car users want to protect their own interests and avoid
increasing the cost of travel. Besides, it was found that the correlation coefficient between effectiveness and
acceptance data was very low, which suggested that there was little correlation between perceived effectiveness
and acceptance of respondents.
(a)Reducing congestion
(b)Reducing pollution
Fig.4. Perceived effectiveness of TDM measures in the public group by number of cars: (a) reducing congestion; (b) reducing pollution
(a)Reducing congestion
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(b)Reducing pollution
Fig.5. Perceived effectiveness of TDM measures in the academic group by number of cars: (a) reducing congestion; (b) reducing pollution
(a) Public
(b)Academic
Fig.6. Acceptance of TDM measures by number of cars: (a) public; (b) academic
3.3. Attitude to packages of TDM measures
In this part, the results are presented from questions in three hypothetical scenarios asking about the perceived
effectiveness and acceptance of the following three packages of TDM measures:
Congestion pricing and public transport improvement;
Parking charges and public transport improvement;
Congestion pricing and parking charges.
First, respondents were invited to assess public acceptance of each packages of measures. The results are
shown in Fig.7. As shown, a combination of parking charges and improved public transport is the most
acceptable one of the three packages to respondents in both public and academic group. Nearly three quarters
(72.2%) of the public group considered this package as either totally or fairly acceptable. Also, over two third
(70.2%) of this sample were considered the package of congestion pricing and public transport improvement as
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totally or fairly acceptable. The corresponding figures from respondents in academic group for the same two
packages are 73.7% and 71.1%, which are higher than the public group. It suggests that respondents in both two
groups feel the two TDM measures of congestion pricing and parking charges more acceptable, when combined
with public trans (congestion
pricing and parking charges) (public transport improvement), the
acceptance will be enhanced. Besides, only 9.8% and 10.5% of public and academic group considered the
package of congestion pricing and parking charges as either totally or fairly acceptable, which are even lower 
than the level of acceptance of each single TDM measure. This may mean that the combination of purel
Fig.7. Acceptance of three packages of TDM measures
effectiveness of TDM packages in reducing the amount of traffic, which are shown in Fig.8. It was shown that,
from all respondents, the package of congestion pricing and public transport improvement was perceived as the
most effective one. The percentages of the public and academic group who
respectively. Apparently, the respondents in both two groups perceived the measure of congestion pricing more
effective, when combined with public transport improvement. However, in terms of the other two packages, the
opinion for effectiveness was different between the two groups. 34.6% of public respondents perceived the
package of parking charges and public transport improvement as effective, compared with only 26.8% perceiving
the remaining package of congestion pricing and parking charges as effective. This suggests that respondents in
public transport improvement and 
charges). On the contrary, only 26.3% of academic respondents perceived the package of parking charges and
public transport improvement as effective, compared with 34.2% perceiving the package of congestion pricing
and parking charges as effective. This suggests that respondents in academic group find the combination of 
public transport improvement and parking charges). Despite there are some
apparent differences, a chi-square analysis of the results for perceived effectiveness and acceptance of packages 
of TDM measures suggests that there is no statistically significant difference between the public and academic
group.
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Fig.8. Perceived effectiveness of TDM packages in reducing the amount of traffic
4. Conclusions
This paper presents the results of a comparative study of public and academic attitudes to single and combined 
travel demand management measures, by analysing a series of stated preference data from 243 respondents in
Nanjing City. This study notes out some interesting results. For the traffic conditions, the perceptions of two 
groups of respondents are different. The academic respondents are more concerned about traffic congestion, 
while the public is more concerned about traffic related pollution. There is strong evidence in each sample to
suggest that the level of perceived effectiveness of each single TDM measure is relatively low, and it tends to be
higher in the academic group than in the public group. And the level of acceptance of each TDM measure tends
to be also higher in the academic group than in the public group, although
perceived as the most acceptable measure was perceived as the least acceptable one in
both two groups. There is also evidence of interaction effects between the number of cars in household for 
respondents and the attitudes to TDM measures. The results also indicate that the acceptance will be enhanced 
when the stick congestion pricing and parking charges) is integrated with the carrot 
(public transport improvement), while the combination of purely stick approach will reduce the level of 
acceptance. And a combination of parking charges and improved public transport is the most acceptable one of 
three presented packages to respondents in both public and academic group. Although the two samples disagree
about which package of measures is more effective and which one is the least effective, the package of 
congestion pricing and public transport improvement is perceived as the most effective one.
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